Expression of cellular retinoic acid-binding protein (type II) in Escherichia coli. Characterization and comparison to cellular retinoic acid-binding protein (type I).
Cellular retinoic acid-binding protein type II, CRABP(II), has been expressed efficiently in Escherichia coli from the mouse cDNA and compared to E. coli-expressed cellular retinoic acid-binding protein type I, CRABP(I). CRABP(II) had a molecular weight approximately 15,700, a pI of 5.46, an Amax of 350 nm with A350/A280 of 1.8, a fluorescence excitation maximum at 347 nm, and a fluorescence emission maximum at 465 nm (holoprotein). All-trans-retinoic acid and 3,4-didehydro-, 4-hydroxy-, 4-oxo-, 16-hydroxy-4-oxo-, and 18-hydroxy-retinoic acids bind CRABP(II) and CRABP(I) stoichiometrically (Kd values no greater than approximately 10-20 nM). 9-cis-Retinoic acid exhibited saturation binding to both CRABP(II) and CRABP(I) with similar affinities, Kd = approximately 50-70, as did 13-cis-retinoic acid, Kd = approximately 160-240 nM, demonstrating that CRABP(II) and CRABP(I) have similar orders of selectivity for known retinoids. HoloCRABP(II) transferred approximately 70% of its all-trans-retinoic acid to CRABP(I), however, indicating that CRABP(II) has approximately a 3-fold lower affinity for stoichiometrically binding retinoids than CRABP(I). Stern-Volmer plots of both native and denatured CRABP(II) and CRABP(I) were consistent with comparable loci for the tryptophan residues and similar three-dimensional structures. These results suggest that CRABP(II) and CRABP(I), when expressed in vivo in excess of total retinoids, bind several ligands, and functional dissimilarities between the two proteins would not be related to unique preferences for known endogenous retinoids. Rather, CRABP(I) and CRABP(II) may modulate the steady-state concentrations of retinoids to different set points.